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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an engine starting control device 
for a hybrid electric vehicle capable of efficiently starting an engine without 
deteriorating fuel consumption and without vibration and noises. 
SOLUTION: When a second mode that an electric motor for traveling is not 
driven by power from a main battery is selected by a mode switching 
means, the engine is started by a low voltage system starter motor (S28). 
When a first mode (HEV mode) that the electric motor for traveling is 
driven by power from the main battery and traveling is performed is 
selected, the engine is started by a high voltage system power generator- 
motor at higher revolution than that of the low voltage system starter 
motor. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An engine starting control unit of a hybrid electric vehicle characterized by providing the following A high- 
voltage system generator motor which starts this engine while generating electricity by rotating with engine driving 
force The main battery which charges power generated with said high-voltage system generator motor A motor for 
transit which generates driving force of vehicles with power supplied from said main battery A low-battery system 
starter motor which starts said engine, and a subbattery which supplies power to said low-battery system starter motor, 
A mode means for switching which performs a switch with the 1st mode which runs by driving said motor for transit 
with power from said main battery, and the 2nd mode in which said motor for transit is not driven with power from said 
main battery, When said 2nd mode is chosen by said mode means for switching, said engine is put into operation by said 
low-battery system starter motor. A control means which puts said engine into operation by high rotation rather than 
said low-battery system starter motor with said high- voltage system generator motor when said 1st mode is chosen 
[Claim 2] An engine starting control unit of a hybrid electric vehicle characterized by providing the following A high- 
voltage system generator motor which starts this engine while generating electricity by rotating with engine driving 
force A control means which is made to rotate said high- voltage system generator motor with the 1st predetermined 
rotational speed, puts said engine into operation, is made to rotate said high- voltage system generator motor with the 
2nd larger predetermined rotational speed than said 1st predetermined rotational speed when an engine temperature is 
smaller than said predetermined value, and puts said engine into operation when temperature of an engine detected by 
temperature detection means to detect temperature of said engine, and said temperature detection means is beyond a 
predetermined value 

[Claim 3] An engine starting control unit of a hybrid electric vehicle characterized by providing the following A high- 
voltage system generator motor which starts this engine while generating electricity by rotating with engine driving 
force A control means which lights with said glow plug while rotating a glow plug arranged in a combustion chamber of 
said engine, and said high- voltage system generator motor with predetermined rotational speed, enlarging said 
predetermined rotational speed and rotating said high- voltage system generator motor, when starting actuation of said 
engine is carried out and starting of said engine is not completed 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a hybrid electric vehicle, and relates to the 

engine starting control technology of a hybrid electric vehicle in detail. 

[0002] 

[Related background technology] In recent years, a motor (transit motor) is carried as a source of driving force of 
vehicles, and the series type hybrid mold vehicles constituted so that the generator driven with a comparatively small 
internal combustion engine (engine) might perform charge of the rechargeable battery (battery) which supplies power to 
a motor are developed and put in practical use. 

[0003] If the charge level of a battery usually falls, an engine will be conversely put into operation as a motor using a 
generator, and by such series type hybrid mold vehicles, it is made to generate electricity with engine driving force by 
operating a generator after that. However, when charge level has decreased by deterioration of a battery etc. during 
transit, a generator cannot be operated with the power of the battery concerned, and an engine cannot be started, 
therefore there is a problem that it cannot generate electricity. 

[0004] Then, the equipment constituted so that the battery and starter for engine starting might be formed in addition to 
the battery which drives the above-mentioned transit motor, an engine might usually be put into operation with a 
generator and an engine might be put into operation with a starter at the time of abnormalities is indicated by JP,1 1- 

11 7837 A 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in case an engine is put into operation with a generator, he is 
trying to put an engine into operation with the equipment of an indication in the above-mentioned official report with 
the same low rotational speed as the case where it starts with a starter. However, if an engine is put into operation with 
low rotational speed in this way, in order for an engine to serve as the completion of starting, a lot of fuels must be 
supplied to an engine, and it leads to aggravation of fuel consumption, and there is a problem that vibration of an engine 
and the noise are loud, and it is not desirable. 

[0006] If it is standby, while it will be easy to start, when it has the special feature of being hard to start in being in a 
**** condition, and an engine is in a **** condition, in addition to startability being bad, the orientation is remarkable 
[ especially the engine ]. The place which it was made in order that this invention might solve such a trouble, and is 
made into the purpose does not have aggravation of fuel consumption, and is to offer the engine starting control unit of 
the efficient hybrid electric vehicle [ be / no vibration or noise ] which can put an engine into operation. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention of claim 1 When the 2nd 
mode in which a motor for transit is not driven with power from the main battery by mode means for switching is 
chosen, an engine is put into operation by low-battery system starter motor. When the 1st mode which runs by driving a 
motor for transit with power from the main battery is chosen, he is trying to put an engine into operation by high 
rotation rather than a low-battery system starter motor with a high- voltage system generator motor. 
[0008] Therefore, when the 1st mode which usually runs by driving a motor for transit with power from the main battery 
like [ at the time of transit ] is chosen, with a high- voltage system generator motor, there is no aggravation of fuel 
consumption and an engine starts efficiently without vibration or noise. Moreover, when temperature of an engine 
detected by temperature detection means is beyond a predetermined value, a high-voltage system generator motor is 
rotated with the 1 st predetermined rotational speed, and an engine is put into operation, and when an engine temperature 
is smaller than a predetermined value, he rotates a high-voltage system generator motor with the 2nd larger 
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predetermined rotational speed than the 1st predetermined rotational speed, and is trying to put an engine into operation 
in invention of claim 2. 

[0009] Therefore, when an engine is in a **** condition, an engine starts by high rotation, even when an engine is in a 
**** condition, with a high-voltage system generator motor, there is no aggravation of fuel consumption and an engine 
starts efficiently without vibration or noise. Moreover, in invention of claim 3, when a high-voltage system generator 
motor is rotated with predetermined rotational speed, starting actuation of the engine is carried out and engine starting is 
not completed, while enlarging predetermined rotational speed and rotating a high- voltage system generator motor, it is 
made to light with a glow plug. 

[0010] Therefore, when an engine is in a****** condition, while an engine starts by high rotation, even when ignition 
is performed by glow plug and an engine is in a****** condition, with a high- voltage system generator motor, there is 
no aggravation of fuel consumption and an engine starts efficiently and certainly without vibration or noise. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on an accompanying 
drawing. If drawing 1 is referred to, the outline block diagram of the series type hybrid mold vehicles with which the 
engine starting control unit of the hybrid electric vehicle concerning this invention is applied will be shown, and the 
configuration of the engine starting control unit of the hybrid electric vehicle built over this invention based on this 
drawing will be explained hereafter. In addition, large-sized vehicles, such as a bus which uses low-speed transit 
abundantly in the city section, are assumed as series type hybrid mold vehicles here, for example. 
[0012] As shown in this drawing, the transit motor (motor for transit) 10 is carried in series type hybrid mold vehicles as 
a source of driving force, and the high- voltage rechargeable battery 12 for transit motor 10 drive, i.e., a battery, (the 
main battery) is electrically connected to the transit motor 10 concerned through the inverter 14. Although the transit 
motor 10 is for example, an induction type motor, it may be a permanent magnet synchronous type motor. 
[0013] The transit motor 10 functions also as a generator (radionuclide generator) using an energy regenerative brake 
(regenerative braking), i.e., braking energy, at the time of braking of vehicles. That is, if the operator of vehicles 
operates a brake pedal (not shown), while the transit motor 10 carries out regeneration actuation and generates damping 
force, it will generate electricity to coincidence, and this generated output will be charged by the battery 12. 
[0014] An inverter 14 is equipment for supplying the power which adjusted the voltage and current which were 
generated by the transit motor 10, and was stabilized to a battery 12 like the above in order to supply the power which 
adjusted the voltage and current from a battery 12 or the below-mentioned radionuclide generator 22, and was stabilized 
to the transit motor 10. And as shown in this drawing, the drive theories WR and WL of a pair are connected to the axis 
of rotation of the transit motor 10 through the reducer 16 and the differential gear 1 8. In addition, there may not be 
especially the reducer 16. 

[0015] Moreover, the radionuclide generator (high- voltage system generator motor) 22 is electrically connected to the 
battery 12 and the inverter 14 through another inverter 20, and the axis of rotation of the radionuclide generator 22 
concerned is connected to the output shaft of an engine 24. An engine 24 is an internal combustion engine only for 
generations of electrical energy, and let it be a small internal combustion engine (small diesel power plant in which the 
combustion chamber was attended here and the glow plug was formed) with sufficient output required to carry out 
generation-of-electrical-energy actuation of the radionuclide generator 22. Furthermore, the radionuclide generator 22 
concerned is constituted so that a role of a starter which starts an engine 24 may also be played. That is, a radionuclide 
generator 22 operates according to a generation-of-electrical-energy demand, and an engine 24 is put into operation. 
[0016] And the auxiliary machinery motor 26 which makes the air compressor 27 for air brakes and the auxiliary 
machinery of PAWASUTE pump 28 grade drive is also electrically connected to the inverter 20. An inverter 20 is 
equipment for supplying the power which adjusted the voltage and current from a battery 12 and was stabilized to the 
auxiliary machinery motor 26 or a radionuclide generator 22 in order to supply the power which adjusted the voltage 
and current which were generated by the radionuclide generator 22 like the above-mentioned inverter 14, and was 
stabilized to a battery 12 or the transit motor 10. 

[0017] Moreover, Leray Hughes 30 is infixed between a battery 12 and inverters 14 and 20. This Leray Hughes 30 is 
electrically connected to the inverter 14, and the radionuclide generator 22 and the transit motor 10 under regenerative 
braking (energy regeneration) have the function to prevent that permit the energization to the transit motor 10 from a 
battery 12, or an excess current flows on the transit motor 10 from a battery 12, or to prevent carrying out superfluous 
charge at a battery 12, in response to the information from the inverter i4 concerned. 
[0018] Moreover, the starter motor (low-battery system starter motor) 30 for starting the engine 24 concerned 
independently [ the above-mentioned radionuclide generator 22 ] is formed in the engine 24, and electric power is 
supplied to the starter motor 30 concerned from the low-battery rechargeable battery 34 of output voltage 24V, i.e., a 
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battery, (subbattery). In addition, a battery 34 is charged by the power generated by AC dynamo 32 carried in the engine 
24. 

[0019] And as shown in this drawing, it connects with the electronic control unit (ECU) 40 electrically possible [ two- 
way communication ], and a battery 12 and inverters 14 and 20 are further connected with the inverter 14, the transit 
motor 10, and the inverter 20 electrically possible [ two-way communication ] also about the radionuclide generator 22. 
Moreover, the engine controller 48 which performs the battery controller 46 which supervises the charge level 
(SOCrState Of Charge) of a battery 12 etc., the operation control of an engine 24, etc. is connected to ECU40. In 
addition, detection of the circulating water temperature Tw and the engine speed Ne of an engine 24 of the engine 
controller 48 is enabled (temperature detection means). 

[0020] Moreover, the mode change-over switch (the mode change over S W, mode means for switching) 49 is connected 
to the input side of ECU40. the hybrid mode (HEV mode --) which generates the power which was insufficient as the 
mode while usually running by the transit motor 10 with the power from a battery 12 with a radionuclide generator 22, 
and charges a battery 12 the mode (high- voltage system charge mode --) in which generation of electrical energy and 
charge to a battery 12 are performed though vehicles besides the 1st mode are idle states without the electric power 
supply from a battery 12 There are the 2nd mode and the mode (diesel electric mode, the 2nd mode) which generates 
only the amount according to the electric energy used without minding a battery 1 2. 

[0021] On the other hand, the display and the alarm 52 are connected to the output side of ECU40 through the display 
and the alarm controller 50. And by the hybrid mold vehicles constituted in this way, as a general operation, at the time 
of vehicles transit, the demand motor torque signal corresponding to the control input of an accelerator pedal (not 
shown) is supplied to an inverter 14, the voltage from a battery 12 and current are adjusted, and, thereby, the transit 
motor 10 generates desired motor torque at it. 

[0022] Moreover, when it is detected that the charge level (SOC) of a battery 12 fell by the battery controller 46, an 
engine 24 starts by the engine controller 48, a radionuclide generator 22 operates, a generation of electrical energy is 
performed, and charge of a battery 12 is performed according to SOC. In addition, when SOC of a battery 12 is low, 
electric power is directly supplied to the power of power consumption of the transit motor 10 by the transit motor 10 
from a radionuclide generator 22, and a part for the generation-of-electrical-energy surplus of a radionuclide generator 
22 is charged by the battery 12. 

[0023] Furthermore, when a brake pedal is operated, for example, vehicles are in a braking condition and the control 
input of an accelerator pedal is made into the value 0, regenerative braking is performed by the transit motor 10, a 
generation of electrical energy is too performed by the transit motor 10, and a battery 12 is charged by the regeneration 
power concerned. Or a radionuclide generator 22 is made to drive with regeneration power, and regeneration power is 
consumed as engine brake. 

[0024] Moreover, at the time of vehicles transit, in order to make an air compressor 27 and the auxiliary machinery of 
PAWASUTE pump 28 grade drive, the auxiliary machinery motor 26 is driving suitably with the power from a battery 
12. By the way, as mentioned above, if SOC of a battery 12 falls, an engine 24 will start by the engine controller 48, a 
generation of electrical energy will be performed by the radionuclide generator 22, but when the engine 24 has stopped 
[ long duration ], for example, an engine 24 is in a **** condition and is in the condition of being hard to start. So, in 
this invention, it is made to perform optimal starting control according to the temperature condition of an engine 24. 
[0025] An operation of the engine starting control unit hereafter applied to this invention of the hybrid mold vehicles 
constituted as mentioned above is explained. If drawing 2 is referred to, the control routine of engine starting control 
will be shown by the flow chart, and will explain based on the flow chart concerned below (control means). At step S10, 
it distinguishes first whether the mode is HEV mode. That is, it distinguishes whether the above-mentioned mode 
change over S W49 is switched to HEV mode. By truth (Y es), when a distinction result is in current HEV mode, it 
progresses to step S12 next. 

[0026] At step SI 2, it distinguishes whether an engine 24 is in a **** condition at low temperature. In detail, based on 
the circulating-water-temperature information Tw from the engine controller 48, it distinguishes whether the circulating 
water temperature Tw concerned is lower than predetermined temperature. When a distinction result is judged as an 
engine 24 being already in standby in a false (No), it progresses to step S14 next. 

[0027] At step SI 4, a radionuclide generator 22 performs engine starting operation. The count NO of actuation set up in 
detail, for example, beforehand, is made into a maximum engine speed, intermittence actuation of the radionuclide 
generator 22 concerned is carried out, and engine starting operation is performed. Moreover, engine starting operation is 
performed so that it may become the predetermined rotational speed (1 st predetermined rotational speed) NeO (Ne0> 
idle rotational speed) which the engine speed Ne set up beforehand by experiment etc. That is, when an engine 24 is in 
standby, the starting operation of a radionuclide generator 22 is successively repeated, making it an engine speed Ne 
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turn into the comparatively high predetermined rotational speed NeO until an engine 24 starts by the less than zero 
above-mentioned counts N of actuation, 

[0028] When starting by the starter motor 30 with the power of the battery 34 of a low-battery system (lower than idle 
rotational speed), even if it measures this predetermined rotational speed NeO, let it be a quite high rotational speed here. 
Therefore, by putting an engine 24 into operation with the comparatively high predetermined rotational speed NeO with 
a radionuclide generator 22 in this way, improvement in fast of startability can be aimed at compared with the case 
where engine starting is carried out by the starter motor 30, and vibration and the noise can be suppressed low. 
[0029] And since an engine speed Ne is made into the compulsory comparatively high predetermined rotational speed 
NeO by the radionuclide generator 22 in this case, only the fuel of the necessary minimum amount corresponding to the 
predetermined rotational speed NeO is supplied to an engine 24. Moreover, since the ignition by the glow plug is 
unnecessary when an engine 24 is usually in standby, it is made not to perform energization to a glow plug. 
[0030] Holding down power consumption and attaining energy saving without [ without it causes aggravation of fuel 
consumption, without this supplying a lot of fuels, and ] supplying power to a glow plug, vibration and the noise can be 
prevented and an engine 24 can be efficiently put into operation. At the following step SI 6, it distinguishes whether 
during the starting operation by whether the engine 24 became Starting O.K. and the radionuclide generator 22, an 
engine 24 will be in a high-order detonation condition, and an engine speed Ne is held at the above-mentioned 
predetermined rotational speed NeO based on the information from the engine controller 48. By truth (Yes), when 
judged with the engine 24 having become Starting O.K. by the time the starting operation according [ a distinction 
result ] to a radionuclide generator 22 became the count NO of actuation, the routine concerned is ended and generation- 
of-electrical-energy control is performed henceforth. 

[003 1] On the other hand, even if the distinction result of step S16 becomes the count NO of actuation which starting 
operation set up beforehand by experiment etc. too also as that of the predetermined rotational speed NeO beforehand set 
up by experiment etc. in a false (No) In addition, when an engine 24 does not serve as Starting O.K., it is thought that 
there are a certain abnormalities, in this case, next it progresses to step SI 8, a display and an alarm 52 perform an alarm 
display, and check and repair are demanded from an operator. 

[0032] When the distinction result of the above-mentioned step S12 is judged as an engine 24 being in a **** condition 
by truth (Y es), it progresses to step S20 next. When an engine 24 is in a **** condition, it is hard to put an engine 24 
into operation rather than the time of the above-mentioned standby. Then, it is made to repeat the starting operation of a 
radionuclide generator 22 successively at step S20, making it an engine speed Ne turn into the predetermined rotational 
speed (2nd predetermined rotational speed) Nel (Nel> NeO) higher than the above-mentioned predetermined rotational 
speed NeO until an engine 24 starts by the less than one count N of actuation concerned by making the count Nl (N0> 
Nl) of actuation into the count of the highest. That is, when an engine 24 is in a **** condition in this way from an 
increase or carrying out and making an engine speed Ne high about fuel quantity since the burden is large so that engine 
temperature is low at the time of the usual engine warm-up, engine starting operation is performed so that an engine 
speed Ne may become raises like the predetermined rotational speed Nel . Thus, if an engine speed Ne is made into the 
comparatively high predetermined rotational speed Nel, the count of compression per unit time amount will increase, 
the temperature in a cylinder will rise, and startability will improve. 

[0033] And also in this case, only the fuel of the necessary minimum amount corresponding to the predetermined 
rotational speed Nel is supplied to an engine 24, and it is made not to perform energization to a glow plug, either. 
Holding down power consumption and attaining energy saving by this, even if it is the case where an engine 24 is in a 
**** condition without [ without it causes aggravation of fuel consumption, without supplying a lot of fuels, and ] 
supplying power to a glow plug, vibration and the noise can be prevented and an engine 24 can be efficiently put into 
operation. 

[0034] And at the following step S22, it distinguishes like the above whether the engine 24 became Starting O.K. By 
truth (Y es), when judged with the engine 24 having become Starting O.K. by the time the starting operation according 
[ a distinction result ] to a radionuclide generator 22 became the count Nl of actuation, the routine concerned is ended 
and generation-of-electrical-energy control is performed henceforth. On the other hand, like [ the distinction result of 
step S22 is a false (No), for example ] the case as an engine 24 is in a ****** condition, even if only the count Nl of 
actuation performs engine starting operation under the above-mentioned predetermined rotational speed Nel, when an 
engine 24 does not serve as Starting O.K., it progresses to step S24 next. 

[0035] It is made while supplying power to a glow plug and lighting with a glow plug, and to repeat the starting 
operation of a radionuclide generator 22 successively at step S24, making it an engine speed Ne turn into the 
predetermined rotational speed Ne2 (Ne2> Nel) higher than the above-mentioned predetermined rotational speed Nel 
until an engine 24 starts by the less than two counts N of actuation concerned by making the count N2 (N0> N2) of 
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actuation into the count of the highest. 

[0036] That is, when an engine 24isina****** condition, priority is given to starting an engine 24 at an early stage, 
and engine starting operation is performed. In addition, although the radionuclide generator 22 is made into the count 
N2 (N0> N2) of actuation, if it says by the relation between the count NO of actuation, the count Nl of actuation, and 
the count N2 of actuation, it will be N1+N2>N0 here. That is, the engine 24 is made quite easy to also make [ many ] 
the count of actuation with the engine speed Ne rather than the case of the above-mentioned standby (Ne2>Nel> NeO 
and N1+N2>N0), and to put into operation, when an engine 24 is in a ****** condition. 

[0037] And only the fuel of the necessary minimum amount corresponding to the predetermined rotational speed Ne2 is 
supplied to an engine 24 also in this case. Attaining energy saving by this, even if it is the case where an engine 24 is in 
a ****** condition without causing aggravation of fuel consumption, without supplying a lot of fuels, vibration and the 
noise can be prevented and starting of an engine 24 can be ensured [ efficiently and ]. 

[0038] And at the following step S26, it distinguishes too whether the engine 24 became Starting O.K. like the above. 
By truth (Yes), when judged with the engine 24 having become Starting O.K. by the time the starting operation 
according [ a distinction result ] to a radionuclide generator 22 became the count N2 of actuation, the routine concerned 
is ended and generation-of-electrical-energy control is performed henceforth. On the other hand, even if the distinction 
result of step S26 becomes the count N2 of actuation which starting operation set up beforehand by experiment etc. too 
also as that of the predetermined rotational speed Ne2 beforehand set up by experiment etc. in a false (No) In addition, 
when an engine 24 does not serve as Starting O.K., it is thought that there are a certain abnormalities, it progresses to 
step SI 8 like the above in this case, a display and an alarm 52 perform an alarm display, and check and repair are 
demanded from an operator. 

[0039] In a false (No), when the distinction result of the above-mentioned step S 10 is not in current HEV mode that is, 
in the case of high- voltage system charge mode or the diesel electric mode, it progresses to step S28 next. Thus, when 
the modes are high-voltage system charge mode and the diesel electric mode, the electric power supply from a battery 
12 is fundamentally considered to be the condition of having been stopped. Therefore, in such a case, a generation of 
electrical energy with the radionuclide generator 22 by the electric power supply from a battery 12 is not performed, but 
the power from the battery 34 of the low battery of output voltage 24V is used for it, and it is made to put an engine 24 
into operation by the starter motor 30. 
[0040] 

[Effect of the Invention] As explained to details above, when the 1st mode which usually runs by driving the motor for 
transit with the power from the main battery like [ at the time of transit ] is chosen according to the engine starting 
control unit of the hybrid electric vehicle of claim 1 of this invention, with a high- voltage system generator motor, there 
is no aggravation of fuel consumption and an engine can be put into operation efficiently without vibration or the noise. 
[0041] Moreover, since according to the engine starting control unit of the hybrid electric vehicle of claim 2 an engine is 
put into operation by high rotation when an engine is in a **** condition, even when an engine is in a **** condition, 
with a high-voltage system generator motor, there is no aggravation of fuel consumption and an engine can be put into 
operation efficiently without vibration or the noise. Moreover, since according to the engine starting control unit of the 
hybrid electric vehicle of claim 3 it lights with a glow plug while putting an engine into operation by high rotation, 
when an engine is in a****** condition, even when an engine isina****** condition, with a high- voltage system 
generator motor, there is no aggravation of fuel consumption and an engine can be put into operation efficiently and 
certainly without vibration or the noise. 



[Translation done.] 
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mmt. 

mjknFanmm&mmisti^m 2 ^- h* £©35 0 
^ -5 <t \z «8trtE{smffi^7. ^ - ^ =e— ? \z «t 0 m 3X 
0 fci« lertiTiHrlEx > >? > =& telftT -5 ff?JP# 

[1**512] x>i?>©Ki!)*lc«t0lHie$nT5S« 
2:fT'5tt ! bfc^x>>'>*i6ib$-ti:Si65«JE»^af| 

miT^stf, m^mm^mmmmm^m 1 © 
&ffiz.rcz\t&&®t-?2>j\'{zrv v vmm.&mmox. 

[g#*S3] x>^>OB»*CJ:iJlHl<ESnT5B« 
SrfrS t <h \Z gi>i;> ££sSS)£ it -5 iism/l^fgmm 

WEx>5?>o*R«63[rttEKSnfcyD-7 r 7^<»:. 
tax>v>£i&ibf£f<iU mZx.>i>>(D%mi) i 7z'T L 

[OOOl] 



> >i&muw&ffi \z mr 

[0 0 0 2] . 

WyrU) 03fett£Jttfi^/jN£!CDft«BMH (X 

[0 0 0 3] C©J;-5^->'J— XsS/Wyj y FUitM 

L^L7t£75^» ^ff^lCA*->^U©*Mb^lC 
«fc o T3Sm l"<)WJ>tt < 13. X V > S J; 3 lz «, 

x>^>Sj6»***Jlt*«t?*-r, #fc3S**fr 

[0 0 0 4] ^dtr« ifB^fT^-^^igii-r-SA^^ 
U^nKX>^>iSffjffl©AyT-U tX^-^igtf, 
311irtt5E«*-CX>^>*tt»U, ftfltWMCtt^i'— ^ 

- 1 1 7 8 3 7*&«fcHjS3n-0»-5. 
[0 0 0 5] 

[^HJ*^ftL«fc'5i-r-2)^S] ±fB^$6(' 
M3*©««Ttt, »*«TX>S?>*«Mft?-*|R. x> 

tem%J t tz Z> tz *t> iz fix > =J > ic^fi©^ L 

tsswits. <b -rm&<omit\zmfi o , ■ s^x >i?>©n 

[0 0 0 6] X>S>>W«*ttttT*ntfJl&BftU 

«i*ox>^>ttWiiMwa««:ffi«-r*;:tt»a. 

[0 0 0 7] 

[HgS^«?»i-r-5fc«6©^S] ±fBLfcBW*M^-r-5 
A^-r l J*^©®^T^ffl«tl)*i*|B®bb^:t,^2 ; e 

- h *«aw ^ nx i/ t * ic »ifi«jE ^ ^ ^ - ^ =e - ? 

\z i r> x > > & L , ±y \* y 7- U b ©m^J Tr^f? 
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[0 0 0 8] t£oT, ■IfcefTOOiifc^tyT'U* 

sic* D*msn*x>s;>©a*3&«»f)6Mei± , r»s 

«t 0 fc*#V*iB 2 OBBtIBC3Mraaiia«Tx>y > 

[0 0 0 9] t¥oT, x>v?>3&^88«ai^**<h€rtc 
^flS (eIEtx > £ n, x>y>3&«»J84*!Brc 
**t#Tt>, -*«flE*5MI«iWlcJ:0, JIBKOJRft: 
<* Jg»-^li : i 1 ^<?i^ci:<x>^>^®j^n^ 0 

EIteiSffT(HlteSii:TX>> ? >S:ifiIftf^lftL, x>>?> 

«jE*f8«tt»« £ *a 1. <t & tc ^ d - 7? vxz 

&?)&<X$:ftoJ:5\ZVT^Z> i > 

[0 0 10] «£oT\ x>^>*<ffi?&ffittS8^*S(h€r 
tc«iS[HlteTx>^>^ift$n^<h<h s b^^p-y^ 

[0011] 

ffiUX^Bigrra. Hl*#HB"rafc, *36WI^«§ 
A^f^U y H«SlgIKi*©x>>?>J6»ffiiJ|BISH^iSffl 

y H«as»#ox>s;>^i6«wsiBo«tfc*ia^r 

a e ^U-XSt/W^J y Hfi$MtLT» ZZ. 

[0 0 12] EJHKSf ck^ic, vU-XS/wyj^ 

W> 1 OWMSfttiO, SKifefT^-^ 1 Olctt, 

(^r'J) 1 2*W>A— *1 4^^LTmmM(C 
S^Snx^S. SfT^-^lOtt, M;tttW»SHE- 

[0 0 13] T&fT^-:* 1 0»4, *HOWiWl:ttX* 
■r«t, Stf^-^l O3W0ftfl£»LT»Jtt*ft58*L 



[0 0 14] -f >rt-& 1 4»4* AyfU 1 2 £fcl4« 
aW>5*x*U— ^ 2 2^6©«ffit«aEttmEUT5fe 

±fE^$D<^ff^r-^ i o iz£r)mm2ntzni£tn.ffi 

fc*W*LTS«ejeL&«**/t!yT-U 1 2fc#«-r afc 

* i o ©EHEttfcHu i 6 , mmmm 1 8 

All 6»aWc*<TfcJ:^. 
[0 0 15] Sfc, Ayr'J 1 2 i-f >/t— ^ 141; 

(BWJE*58««»*> 2 2*J*«6ill:S«snT* 
0. S«ES*x*U— ^2 2CDHfiilil>?>2 4 GDffi 
*ftl:gi$tlTt^o X>y>2 4H KSUfflODrt 
MPT* 0 . ^x*U— ^ 2 2 *««f^|*S"&-5flDfc 

M\zffi/u~eifu— y^tf&mibntc'hM'Tj— if;ux 

>v?» fcS*lTV>a. SSI!, S«^x*U— ^2 2 

i>y > 2 4 t noan* 

Tyx^l/-^2 2»1U X>>?>2 4*J6»T 

[0 0 16] flT, OA-;* 2 OK 14, X771/- 
+fflOX73>^y*2 7^A 8 7Xf*>y2 8^CD 

v>a e <>;^2oii jife-f >a— ^ i 4 traai 

IC, 5>x*U— 3> 2 2 t±oT*«anfc«Et«8l£i: 
^IlX^Ltt^^^yfU 1 2 SfctejfefT^- 
*i oic«»&'r*fc». ;tyf>J l 2^6cwt 

[0 0 17] Ay^-iJ 1 2 t-f >A*-^ 14,2 

otcmicia, ui/--ta-X3o^ssnTiJ 

^>c • ta-X3 0^, -f >/\*— ^ 1 4IC® 

SrSttT, AyfU 1 2A^63feff ; E— ^ 1 0-\<DiM^|^ 
fF^Lfct), ;bf'J i 2^6^fT^-^ l 0(ci§^jm 

?»j 1 2iciflsa3te«T*©&teihLfcQr«»«flis*u 

[0 0 18] Sfc, X>v?>2 4(C«, _hffivx^U- 
^2 2 tmqiZ. BBEX>>?>2 4*^E6$-ti-afc*C0 

6nT*5D, Stt^^— ^^E— ^3 0»4Hi*«E2 4 V 
COfS'ajE 2 Hl"BAy7-U (|i|A f 7fU) 3 4* 

e»SS«$nao A'7tU3 4H X>y>2 4l: 

iwisntt;^*-* 3 2 1 i t)58®snfc«**Cct 
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[0019] ^-lt, mm\z^-r<£v\z, a^tu i 2 
(ecu) 40 ^fflsa«Piffin«a«i^»«snT* 

>/\*-^2 0tyi^l/-^2 2fIOViTfefflSiimpJ 
^KttSWKftttSftT^S.. ECU4 0tCtt, 

/bfU 1 2 05611/^ (SOC : State Of Charg 
e) i?£I^t-£A^UzJ>hn-^4 6^. x>>> 
> 2 4 (OZefHfll«£ff 5X>y>3 >hD-748^ 
gi$ntt/^ 0 X>y>3>hD-74 8teX 

>>>>2 4<^)?&ai7KiaffiTw^X>^>lHrtEiSaNe«r« 

[0 0 2 0] £>t* ECU4 0©A*ffll:ll : E— F3J 
rt-KMSW, F««^R) 4 9^ 
Si^ntl^o ^-KtLTH A-;tU 1 2^£>0D 

S/W^iJyHt-K (HEVq£-h\ ^l^E-K) <0 
ffi, *M*V1yyiJ 1 2^&<7)«*«jJ&*:<ffJtJK18T 
feDtt^feSBtetX^y^U 1 2^©^5«S:fT3 : E— F 
(iBte**^*— F, I2t-K) /ty^U 1 2 

F tfJUXl/^7 hU^^^E— F, 1(12^:— F) 

[0 0 2 1 ] ECU40(OffiMiJt:H «^ • ^ 

titi/^o fit, uOct^C^nfc/W^'JyH 

* Hi^fl-^rtM yn-$ i 4{c{^$nx/Ku/^u i 

2^SO«JE, «85^WSESn, CI ft lei D^fT^E-^ 

[0 0 2 2] Jfc, Ay^Uz^hD — ^4 6ICctD/\* 
7f'J 1 2^1W (SOC) WLfe^d:^ 
tH^nfc«-&tCtt, X>y>3>hD-74 8ICcfcDX 
>;x>2 4d*te9SSftTvx*U—*2 2^aftL58m 

*<fiffrft. socket a* i 2^iwfbn 
& e a^t-U i 2<nsocm&^£.ot&^\z 

-92 2a>s0»iwj6f5HE-* i o{c$&fa$n, >>x* 

U-*2 2 0*«jMW»a«Ay5 t U 1 2tC3fc®3ft5o 

[0 0 2 3] 2 «aj^.ayi/-*^^;i/»sn 

0 £SftT^5££l;:l4, itff^E— ^ 1 OfcckDSitt 

ft* %&®t£mt)\Z<i:K)AyTV 1 2#3te«Sft*. j& 
1^4, IsI^^iCcfct) yx^l/- ^ 2 2^ffiBb*-&& 

*u iii^m^^x>^>yu-^tLT^!ssft^>o 

[0 0 2 4] #M*fT«H^f4, X7=3>7 r U^it 

2 7^17Xf#>y2 8^COWi<S^gEHyj$ii^fe46, 



A'y^rU 1 2*6©«Al:ioT»l»^ 2 6 3&*»S 
ffilSSftT^S. td5T, AyfU 
1 2<7)SOC*«{g:T"rst, X>y>3>hn-74 8 
^ckt)X>s;> 2 4 36<J6»SftT^a:*U-^2 2 
D5B«*<fftoft**^ W7Ltfx>^>2 4^A«pfHtS 
oT<?il:LTVifc c fc3^«^^t4, X>ix>2 4 tt?frjg 

t4x>>>>2 4(0Sffi^fCJSi;fcS®^li!iftiW*fT 

[0 0 2 5] J^T, ±BEOct'5t«jSESft&/wrUy 
FS*W^*SaS^t«^x>^>j6»!iWWSiH©fPffl«c 

©fHWI/— f>^7P-ft- FT^£ftT;feD, JWT 
SS7D-3 ; t-M:S^*RWt* o X 

f7ysi0T1t jtr, ^-F^HEVqE-FT*^ 

^ffi^twai-r*. o^o, ±E*-K««sw4 9* 

HEV^E— F^«J0ft^.6ftTViS^SA^*iJgiJ"r*. 
WBUte**** (Yes) SlfiEHEV^-FT*** 
£^4, »:Xt7/S 1 2{C3ttTo 
[0 0 2 6] Xf7^S 1 2TH X>>?>2 4**<£i& 

T-ftmftmz&zfr&fr&miit'Zo mi><\z. x>>> 

2RIgUe*3&*« (No) l>i;>2 4BKl: 
K««88Jc»*tW^Sftfc»^fcJ4. ^l^^^^S 
i 4 tittr. 

[0 0 2 7 ] 7T7^S 1 4Xte, >*x*U— ^ 2 2IC 
J; 0 x > >J6»ilM£*fT o . »L/<»4, 0U*_«, ^*e> 
. R*UfcWif^I5I*N0«r«i«|sIte*tb, a«ES^x*U 

fc* x>^>|si(gigfl[Ne^||»lf{Cct 0^*19:^ bfc 
BfJEBteSSffi (fg 1 V>m7£\Bl&m&) NeO (Ne0>7-f 

FJUHieiiffl) £te%£o\zjL>i?>i&mmft&?T? 0 

x>^> 2 43&«B«ttJB^ft*i:#^»4, x> 
v > QCiSft N e*«Jt tfc Wift t EHKSK NeO<hfe£ 
±5HU35c**6, ±IBWif^ia»N0etrtTX>^>2 4 
^ad-TSSTJlE^x^U— ^ 2 2cD^i/jfflijf^^ilSD' 

[0 0 2 8] C(^m^lElteiiJ[£Ne0t4, (gmiE 

*©AyyiJ 3 4<Dmt)\Zj:0 7,9-9^-9 3 OTjfi 

*^OS5^^lHlte3i«4:SftTls*. ffioL 

^x* ^ 2 2 ICcfc 0 JtldiWiBViHfffiigiEattNeOT! 1 

X>y>2 4^inC(i:[: t ]:^ X^-^^E-^ 3 

OTX>^>teS6TSS^JCj:b^T/!&afttt©«aMf6l± 

[0 0 2 9 ] fit, -CO*^, x>s;>Eit5j$aENe 
J4^x*U— 3^ 2 2lciOMMfl9Jclt«Wi«ViBrr«lHl<E 
affiNeO<taft*©-e, x>>?>2 4»c»4«A.»4BffSI§I 
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?Z>. Sfc. iS1ffX>5?>2 4*»l8ttlttJUC»*t*K 

[0 0 3 0] dni^ckD. &&<D&m&mi&itir\zM& 

■=>, SimS*£l»ltLT58^<X>v>2 4©£iii 
5rfr5di^*T#-5. *0^f ->ys 1 6T11 X>v 
>2 4*^ldOKt^:^fc^5*\ gp-fe 2 
2(C e fc-5^i(jib^4 l f3, I>v>2 4^ittlift 

0. x>i?>H<Ea*Ne#±IBHfJ6EMEaUENeOK« 
Jt^n5^S^$rX>-x>3>hD— 54 8#>£>©'tf#g 
WJ«gm#* (Yes) T. >>x* 
2 2 »c«k«.S&»iM^*«»f^ig»:NOKJrrsST 
ICX>S»2 4^»OK£&ofc<fc*iJj£Sftfc*£t;: 

[0 0 3 1] — ?5. Xf7^S 1 6 fiD4V8iJ«SJIb9«M (N 
^NOJCiibTtK ^l>i;>2 4*«J6iOKifi:e 1 

d©*-&»ctt> ^irxr^ys i 8tcit^-, ais • mm 

T. 

[0 0 3 2] _Lf2>; f'^S 1 2 aWJJMbPK (Ye 
s) T\ X>S^>2 4*«?&»ttJ8Jc**t«3tshfc* 
tor-^S 2 O (Cjtty. I>y>2 4« 

y>2 4li»LlU. fit, Xf'^S 2 o-pta, 
X>v?>|HltejiffiNe*<Jif2fl'f^Iall£jS^NeO«t O 
^>9r5tEHSiSffi (m2©Rff^[Hl$5jiS) Nel (Nel>N 
eO) 3 ICUSt***,. Bbf^HIIKN 1 (N0>N1) 

**»lHl»tLTaK«ifPlHl»N16tl*3TX>s;>2 4 
AWSSTyi* U-^ 2 2 0*filMt(jft&||g&fft O 

jg-r«t3c-r-5. -OS ii^ox>v'>HS*K3iteii#tc 

*5 DTIi x > t > 15 €r l^fc Si> 
C«!»fflSiB^»LTX>y>EHEaffiNe^»<-r*d 
dWj;'3lcx>v'>2 4*i^Si«!l(c*^)i:# 
ICtt, x>5>>@ejgieNe#ffij£@e»flfNel©fcJ< 
ifis*ttt*«k -5 tcx >>> >i^W)W)^n -5 . cwi^ 1= 
x>5^>lHltKaaNe*Jt(ftWi«l»RlfttlHl*GaaNeli 

■rat, *fi:«fiBiafco©mi8ig»3^«iipbT«f«3fflaE 

[0 0 3 3] -?-LT. dW^tCfc, X>^>2 4 I'tS 
«AtiBr«lHl«aWENeli:»jiSLfc^Kia/hlS©ffl©j|8 
^/fttS:^ U ifu — -?? ^©iimfeff t>/«tl» «t 5 
tCT-5. CiniCtD. X>£y>2 4*^figtt«i(C$.-5^ 



fc<*#iim*i**.T*x*{b*0t>fcats, ISKj-^S 
*&fi&JkUT'3»*J:<X>^>2 4©$&»j£fT 

[0 0 3 4] -5-L-T, *©Xf7yS2 2TH ±|BB 
x>>?>2 4 tfitbmo K tte-Dftft^fr £¥USiJT 
-5. mm&m&M (Yes) T. >?x*Iy-*2 2lC«fc 

**ft»»f^**«(f^iHi«cNnca-r**Tfcx>^>2 4 

2 2 ©JpJ*J»*;&t» (No) X\ «*tf. I>y>2 4 
*^^M«§gfc*-5«k-5^£«-&©ct5(c, ±ieJ3rJt Elite 
n e l © & ii -t?»f£EI&N 1 fc'ttx > 5? ytt&mmft* 

n r> T *>X >i>> 2 4 tfi&mo K ttz <Z>l3.\,i£ 5 

icte, sscxf^^s 2 4tcittr. 

[0 0 3 5] Xry7'S2 4T1t ^D-y^lcm;'} 

>v J >EieSSNe^JifH^IeIteMSNe]< : k 0 fci£5t^ 
f%?£.mfcmm.Ne2 (Ne2>Nel) <h&.5<fc 5 ic 
£>, t&f£Et*N2 (N0>N2) £§?SSE1$:£LT^M1(j 
f^EI|6:N2£i 1 |*|-rx>v'>2 4»f5STyi*l/ 

-^22 atemwift&mfrm o jg-r j; e> irr-s. 

[0 0 3 6] OSO. X>S?>2 4*tffi?^jittSg»r*<5 
ck-5^£«-&(Ctt, ¥«SICX>>'>2 4&teiJi^-B-^ci < i: 

^m^hxx.>^>itbWsmi¥^fTo. zz.~c\ v 

x^U-^2 2 £»jf£ElgcN2 (N0>N2) iLTM 
Wi^EI»N0i:ii!;^EI^:NlS^i))^EI»N2i:©H 
Nl + N2>N0T&-5. ^$t), X>SJ> 
2 4*tffi?&J8«!gK**±-5J&«^Ktt. ±eg$S«fii 
©«-&«fc 0 : bx>v'>Iei^fgNei:i fclclftf^lslftt) 
#-<3?nT*5D (Ne2>Nel>NeO. RCJt, Nl + N2> 
NO) , l->i?>2 4t4*ftrjJa»l/8< ShTH6. 
[0 0 3 7] -E-LT, ClCD«$tCt), X>;x> 2 4 Icte 
^JA«m^EIito^Ne2IC^L.^:^ig/jNPI©ffi©^ 

K©^b$:ia< d<i:Sc<«X^t:?&iat)Si:*«6), Jgffi)j^> 
ili : iPS-R«±LT^J:<S.05iil^lCX>v'>2 4©^i)ij 

[0 0 3 8] tLT, i>;0Xr7^S 2 6T'I4> -^(40 
±fB|t|^(C. X>>>>2 4^iOKt4ot*»f*^ 
*JS'J-r^„ fiJSiJ^AtjK (Yes) T\ S?x*U— ^2 

>2 4*«*6»oKtstofct*ij6$nfc*^tt» mm 

y7 I S2 6©WJ^S^ (No) T, 

JfrfSJt Lfc3r^EIiEj^ffiNe2© fc ti&Mft^^tt 0 5£ 

x>5?>2 4*»tt§ftOKt&6«6«r»J:-5a*^|-tt, fBf 
6*Oj|»*<*4t#A6n. d©ij^lcl±. ±fg[B)^ 
1 8 Kill*. 85*-flF9BSS5 2l:<t:9*e£ 
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[0 0 3 9] jjrxtvjs i o (D*uau*s**«« (N 

H*x^— M)\>?-V9 h'J yi7=E— FCD^-a 
Kte, ^^Xf^^S 2 8 Hittfo CKDi5i:t-H^ 
SWEESsfefS^— F-^x-r — if;iocix£> b U ^^e— F 
T»*«£l;:tt> S^ttfcAy^U 1 2 

^22 T(038«£mrf\ fttimi£ 2 4 V(Z>{g«E=CDA 

x>s» 2 4 (Dt&m&'fT? d: 5 tc-rso 

[0 0 4 0] 

"C*tfffl«»«*B»bjfeff tff 5IB 1 — F£*SJf?2 
[0 0 4 1] ^fc, »*S2o;w^yyK«ge»* 

\z&&t£\z\zmm&T*j:>zs>$:i£m-rz><D*v, x> 



^w*fcx>y>*i6ft-r*cit**T#*. 

[0 1 ] *5BWfc«*/W^g y Fl^SWM>y 

>%»«wwsa*tjgfflsns^u--xsi:/w^u y fs» 

[H2] **Wfc««x>y>*ftiWWIl©l(lw;u— y> 

i o sfr^-* 

1 2 fii«ffi 2 *«?fc (iA'yfU) 

22 ^x*u— * (&mi£%k$£mmmm 

2 4 X>S?> 

3 4 fg^m 2 #e*t& (iij/n* y ^ »j ) 

4 0 ® J f-ZF>hD— ;WJLXy h (ECU) 

4 9 ^E— y9- OE- K«J»#R) 



II] 



12] 



I ¥=k ti 



,49 



ECU 



V 52 48 



46 



12 



40 



1j 



20 14^ 



3_L 




28 27 




S28 



■ * u 



•Ne=Ne2 




^S26 



( j!EE ) 



•Ne=Neo 



-S14 




-S18 
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(51) Int. CI. 7 . 
F0 2N 11/08 



F I 

B 6 0 K 9/00 



E 



T-73-K (##) 



F^-A (##) 3G093 AA0I AA07 AA16 ABO 1 BA00 



BA21 


BA24 


CA01 CA03 DA01 


DA05 


DBOO 


EAOO EB02 EB04 


EB09 


EC02 




PA01 


PA05 


PA12 PC06 PG04 


PI 14 


PI 16 


PI24 PI29 PI30 


PO02 


P006 


P017 PU09 PU10 


PU24 


PU26 


PV09 QE01 QE02 


QE10 


QI04 


QI08 QI09 RB08 


RE01 


SE04 


SE05 SE06 TE02 


TE08 


TI02 


T021 T023 TR04 


TR19 


TU02 


TZ07 UB05 



